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PREFACE 


The Canadian yield models described here are Improved 
versions of the models released by CCEA In 1976. A new 
historical data base with a denser network of weather 
reporting stations became available plus an additional year 
of observations was added. The data were reanalyzed and the 
significant variables as well as the coefficients have 
changed for several regional models. 


ill 



Yield-Weather Regression Models 
for rhe Canadian Pnlrles 
Sharon K. LeDuc 

The Canadian prairie wheat region has in recent years produced about 
5.7 percent of the world's wheat. Most of this wheat is exported and 
accounts for about 18.4 percent of the world's wheat exports. The major 
wheat growing area is shaded in Figure 1. There is generally a moisture 
shortage in this region due to the Rocky Mountains which restrict moisture 
from the Pacific Ocean. Most of the variability in wheat production is 
due to weather fluctuations. Climatic differences within the region 
account for a large portion of the variability in yields for different 
parts of the region. Separate regression models were developed for each 
of the areas indicated in Figure 1. 

Yield Data 

The available production and seeded acreage data determined what 
areas would be used for specifying the models. A consistent sample of 
yields for as many years as possible was required. Annual yields from 
1933-1974 were available although the geographical areas for reporting 
acreage and production changed during the time period. For some model 
areas , this required reaggregation of available acreage and production 
data. Dividing the annual total production by the annual total seeded 
acreage in each area provided an annual yield for each model area for 
each year. 

For Saskatchewan no reaggregation of production and planted acreage 
for the model areas was necessary. Model areas for Alberta differ prior 
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Figure 1. Outline map of the Prairie Provinces showing model areas -and wheat area shaded. 


to 1956 (dotted lines. Figure 1). Manitoba model regions are consistent, 
1936-1974. There were slight deviations for 1933-1935. 

Weather Data 

Monthly weather summaries consisting of mean maximum temperature, 
mean minimum temperature, mean temperature and total precipitation were 
available for stations in the Prairie Provinces. All available stations 
were accepted if they were in the wheat producing region. Values for the 
monthly weather variables were averaged over all stations in the same 
model area. The number of stations varied for different areas. These 
are given in Table 1. 


Table 1. Reaggregation of Reported Acres and Production into Model Areas 


Province and 



Reporting Area 

Model Area 

Reporting Areas 


Alberta- 

1 

1-9 

Census Divisions 

2 

10-14 


3 

15 

Saskatchewan- 

1 

la, lb 

Crop Districts 

2 

2a, 2b 


3 

3as, 3an, 3bs, 3bn 


4 

4a, 4b 


5 

5a, 5b 


6 

6a, 6b 


7 

7a, 7b 


8 

8a, 8b 


9 

9a, 9b 

Manitoba- 

1 

3-6 

Crop Districts 

2 

2, 8, 9 


3 

1. 7, 10 


4 

11-14 


3 


The monthly average temperature for a model area was sometimes con- 
verted to a measure of potential evapotranspiratlon (P.E.T.) using a method 
developed by Thomthwalte (1948), oriefly explained In Appendix A. 

The P.E.T was subtracted from the precipitation yielding a measure of the 
moisture available for that month. 

The soil moisture available at planting Is one of the variables 
affecting yields especially when fertilizer is applied (Read and Warder, 
1974). To measure this the monthly precipitation values were accumulated 
for a period of 20 months prior to the normal month of planting which Is 
May for most of Canada. The period of 20 months was used because of the 
extensive practice of summerf allowing. There have been minor changes In 
the percent of acres In summerfallow during the period 1916-1968 (Figure 2) . 
Any downward shift of this practice would result in decreasing the yield 
potential. The effect of summerfallow on yield can be seen In Table 2. 

Table 2. Summerfallow Versus Stubble Distribution and Yield for Wheat 


ORIGINAL 



Distribution (Z) 

Yield 

(Bu/A) 

Province Year 

Stubble 

Summerfallow 

Stubble 

Summerfallow 

Saskatchewan 1960 

25 

75 

15.2 

22.6 

1961 

27 

73 

4.3 

9.7 

1963 

17 

83 

20.6 

29.0 

1964 

20 

80 

13.1 

19.4 

1965 

21 

79 

17.8 

22.6 

1966 

25 

75 

22.1 

29.6 

PAGL It 

28 

72 

12.9 

18.9 

VI -at .tv 1968 

24 

76 

14.1 

21.3 

QUALITY 1968-72 avg 

15 

85 

16.7 

25.5 

1972 

18 

82 

16.8 

24.9 

1973 

16 

84 

18.6 

25.5 

1974 

20 

80 

16.0 

22.5 

Alberta 1968-72 avg 

23 

77 

20.4 

28.4 

1972 

23 

77 

23.0 

28.7 

1973 

18 

82 

21.6 

28.6 

1974 

22 

78 

21.0 

25.4 
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Figure 




Although more humid than either Saskatchewan or Alberta, Manitoba 
summer fallow Is also used quite extensively, largely as a weed control 
measure (Table 2). However, yield on stubble and summerfallow are not 
reported separately and wheat planted on fallow Is also not reported 
separately. 


Table 3. Manitoba Wheat Acres and Summerfallow 


Year 

Summerfallow 

(Acres) 

Wheat Planted 

1971 

2,655,000 


2,519,000 

1972 

2,900,000 


2,600,000 

1973 

2,400,000 


3,100,000 

1974 

2,500,000 

• 

3,000,000 

1975 

2,600,000 


3,100,000 

1976 

2,600,000 


3,800,000 


tor some of the model areas farther north the mean minimum and mean 

•* 

■ 

maxlmtin monthly temperatures are Important as Indicators of the length 
of the growing season. 


All weather variables are in terms of deviations from normal (DFN) ; 
i.e., the sample average is subtracted. The square of this deviation is 
sometimes used (SDFN) . 


Regression Model 

The general form of the regression model for yield y for a particular 
model area is 


a + BT + E y.W 
j-1 J J 


+ e 


1 ’ 


6 





where: 


y^ is the yield for year 1, 

a Is the Intercept estimated In the regression, 

6, Y j . J“l,2,...k are parameters estimated in the regression, 

T i is a time variable for the ith year found by subtracting 1932 
from the year, 

is one of the weather variables (the jth) described in the 
previous section for the 1th year, 
is the deviation of the yield from the regression for the 1th year. 
(Errors are assumed to be independent and normally distributed with 
mean zero and unit standard deviation.) 


Discussion of Models 

The deviation from normal of summerfallow was a variable which was 
significant in all models for all model ares in Alberta and Saskatchewan 
except area 2 in Alberta. The sign of the coefficient was positive for 
all these areas except for area 3 in Alberta. This area also had the 
third highest normal for summerfallow precipitation. Only areas 1 and 4 
in Manitoba were higher. 

In estimating the coefficients in the regression equations the years 
1933-1933 and 1955-1975 were used with a few exceptions. Area 1 in Alberta 
and area 4 in Saskatchewan included 1954 and area 1 in Manitoba omitted 
1963, The years were omitted due to severe rust lossess (Williams, 1972). 
Although losses due to rust are affected by the weather the wheat must be 
vulnerable to the rust present. 

The September minimum temperature DFN appears in the models for 
Alberta and for model areas 6 and 9 in Saskatchewan. Higher minimum 
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In September indicate higher yields except for model area 3 in Alberta. 

There they are associated with lower yields; however, higher maximum 
temperatures in May Indicate higher yields. 

The minimum temperature in April which is higher than normr.' in- 
dicated higher yields for model areas l, 2, 3, and 9 in Saskatchewan, 
and 2 and 3 in Manitoba. The opposite effect was noticed for model area 7 
in Saskatchewan. However, for later estimates, decreased yields were 
Indicated , 

Higher precipltadon or precipitation minus potential evapotrans- 
piration in May increases yield in model areas 1, 3, 4, and 6 in Saskatchewan 
and area 3 in Alberta. 

For the months of June through August, the deviation from normal of 
the precipitation minus the potential evapotranspiration and/or the 
squared deviation were used. The estimated coefficients of the squared 
deviations were negative indicating extreme deviations in either direction 
decrease yields, With only four exceptions the estimated coefficients 
for the deviations were positive indicating more moisture improved yields. 

The fitted models for areas 2 and 3 in Alberta and for areas 8 and 9 in 
Saskatchewan indicated yields were decreased when August precipitation 
minus potential evapotranspiration was above normal. The model for 
area 7 in Saskatchewan does not contain meteorological variables for 
months after July, 

High September minimum temperatures are associated with high yields 
in areas i and 2 in Alberta and areas 6 and 9 in Saskatchewan. Alberta 3 
shows the opposite effect in the linear terms. 
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Appendix A 


Thomchvaite 

1. Unadjusted Potential Transpiration, P.E.T. P.E.T. ■ 1. 6^ (10. 0) ( t) 


in centimeters of water per 30 day month, with each day having 12 hours of 
sunlight. If i^ ■ (t. /5.0)^*^ 4 , where 
t^ ■ monthly normal temperature, C°, 
t 1 ■ monthly normal temperature, January, 
t 2 * monthly normal temperature, February, 
tj ■ monthly normal temperature, March, 
t^ • monthly no— 'al temperature, April, 
tj ■ monthly r i temperature. May, 

■ monthly normal temperature, June, 

■ monthly normal temperature, July, 

t ■ monthly normal temperature, August, 

g 

t^ ■ monthly normal temperature, September, 

C i0 " monthl y nonna l temperature, October, 
t ^ ^ ■ monthly normal temperature, November, 
t ^2 ” monthly normal temperature, December, 


I 


a 


12 

E \ 

k-1 k 

(675) (10~ 9 ) I 3 - (771 ) (10 -7 ) I 2 + (1792) (10 -5 ) I + .49239. 


2. Adjusted P.E.T. ■ (c) (unadjusted P.E.T.), where c is a daylength 
factor ■ c ■ (h/12.0), where h ■ number of hours (to nearest hundredth) 
between sunrise and sunset for mid month. 


A-l 


(0 



Cl rt n o 

jz ^HviCffiNnooiAin co •« n 

B i^t^CN-ONNO <r oo vO 

o «r>.^<ooO'*' , ^'HO' O' n >c 

w «/->-lCO^OOOO'» oo inn 

(*V •••••••••• ••• 

« OnOOOOOOOOO o -< <n 


O onn h 01 

-> o o o o 

• ••••• 

o o o o o o 


a\ n ^ 
oo »n n 


Mfs^trunN^o'O' 


O 'O (N 

O' H 

oo n n 

VO 0"0 

oo vo oo 


N H vO O ^ ^ 


^ o o o 


O -« 
vfi (N ^ 
00 h. O' 
• • • 
O H CM 


*** ^ r*. O »A 

o o m O ^ »f <N 

a O' h p h h rs 

o H O H o n 
O CM o O *-1 o o 
^ ••••••• 

ao o O O O o o 

I I 


H m yfi 
•-I *y CM 
00 O' ^ 
cn 

n* .-i «n 
• • • 
© cm <r 


OC O O' CM 00 CM 

%y ^0 CO O <T -y 

f 7\ »n c o *h 

O' r-t O o 

O' CM o O rH O 

• ••••• 
© O © © O 


n o h 
ao uo >y 

CM CM n£ 

N vfl <0 

vfi »A 


S O r** ~4 
H • 
0 O fA n H 
CM • • 

• *4 I 


J1 x CO 
£ u u C 
U 00 so u 
00C CH 
C II U >s 
ai m h « 
>s >n Q 

>s <0 to 
to o a u 
Q 0 ) 

3 >> 3 
>sCH 00 
<0333 
X •n >n < 


«"' ri i O' co co r** 

m o O ao 

O' o m o tn 

N CM H O CM 

O' CM O O *-H 


cn o *n 
^ m N 
O' N O' 
h n n 
vO 


O' ao 
o so 
OHO' 
m O' 


8 O'O'O^O'HHN 00 
OCMNO'CMN'O^H 

H»nnniNoooo''Oc*> 
O' O' I cm h vo in 
VO NO I I I I 


££££££ 
a o a a a a 


u Li 

CL CL /• s y** 





< 

< 

§ 

i 

C 

§ 




iLl 






e 

E 

§ 

a 


to 

O' 

o 

c 



i 

1 

S-n 


w 

w 


X 



o 












c 

•*■* 



O 

o 


• 

• 

• /-s 


c* 

<u 

o 

60 


o 

x 

x 

<J H H 

h 

H O 


V— ✓ 

a 


3 

m 




O • 

• 

• 

• o 



c 

L> 

C£ 

ao 

• 

o 

o 

v W 

M 

UJ 

W w 


L 

BS 

<8 


ao 

m 

CM 

CM 

• 

• 

• 

• 


o 

•H 


a 

• 

<M 

-a 


o. a. 

f- 

CL 

cl a 


Li 

Li 

> 

o 



C <J 

U 

E 



E 


L 

3 

3 

Li 

ii 

II 

3 3 

3 

41 1 

1 

i 

1 3 


M 

> 

a 

u 



Li Li 

L' 

H 



H 

•3 





< 

►L 

41 LJ H C- 

CL 

u 

u 

U 

u 

3 

*3 

-o 

-a 

to 



<-> C 


C 4 ) 

3 

01 

o c 

Li 

L 

L 

L 

Li 

• 

• 

£> n u 3 

■» 

•H Ll 

Li 

L 

u •** 

to 

a 

to 

to 

Li 

H 

H 

<0 U CO o 

O 

Z Cl 

a- 

A. 

S~ X 

3 

*3 

*T 3 

•3 

0) 

• 

• 

•"■« U) 01 H 






cr 

C 

C 

c 

.o 

w 

W 

*- C C r* 


Ll >, 

c 


eo a. 

c/) 

<0 

(0 

to 


• 

• 

to: o *h t 

tO 

a to 

3 

3 

3 4 ) 


u 

4 J 

L» 

< 

CL 

CL 

> U JU. 

u- 

< z 

•"5 

n 

< CO 

ac 

CO 

CO 

CO 


o N gv\^ 

o' r 



Alberta Crop Region 


r* «n ^ O' rn rH tn 
NniAyfiOO'® 
^ «A ^ N lA 

n n h »n <N h o 

iA h h o o O vD 

• • • • • • • 

2 o o o o o o 


8 m cm 

CM 

ao vo o 
m m po 
n O cm 
• • • 
O N ^ 


z 

o 

m 

m 


(0 

I 


sO GO m GO GO 
h ^ oo in n h 
m c h oo m \C 
<nn»j NO 
CO rH rH O O O 


CM O O 
H I 


o o 


cm >j a\ 
m mt 
o O <N 
O' O 
sO CM 00 
• • • 
ON < 


0) 

3 


O' N ^ vO 
N ^ O' O' O' 

a> <r -- <y 

O' n h st n 

<f rH rH O O 


o o 


2 °? 


-a m as 
N < O 
oo n io 
oo go 

lOHN 
• • • 
O CM ^ 


m 

as 











m 

cn 










r* 

cn 






O CM 

m 

CM CM 

00 

as 

as 






m 


sO © 

sO 

rH 

H 




0) 

CM 

rH CO 

so 

cn O 

r** 

| 



• 


c 

m 

m o 

s 

SO <t 

H 

m 

G 




3 

o 

H H 

SO CM 

o 

m 

O 





• 

• • 

• 

• • 

• 

as 






CM 

rH 

°? 

o 

O <N 

m 

H 

*3 

01 









m 

0) 










cn 

CO 










m 

03 








« 


as 











rH 

CO 





m 

m O' 


rH m 

as 

1 

rH 




H 


O m 


cn 

as 

c-> 

s 





*■4 

r-* 


cm m 

CM 

cn 

p 




u 

rH 

so m 


as -h 


O' 

E 




a 

as 

rH rH 


^ c- 

c-> 

rH 

o 




<1 

• 

• • 


• • 

• 


z 





H 

o o 


O CM 

r* 

c 


CM 


o 


rH 

1 




o 




r«* 








CQ 

< 

•O’ 

m rH 







•a 

U 

H 

m 

CM CM 







a) 

■H 

QZ 

CM 

c* • 







0) 

00 

UJ 

•O’ 

CO rH 







OJ 

o 

03 

• 

• 


00 

CO 


so m 

m 

03 

rH 

-J 

rH 

•H 1 


m 



o rH 

sO 


0 

< 



*3 

00 

sO 


NO rH 

sO 

0) 

U 


E 

1 US 

c 

sO 

CO 


© O 

rH 

*3 

O 



M 

V 

s£> 

rH 


^ O' 


H 

a 


us 

us 00 

u 

• 

• 


• • 

• 

0) 

4-1 


4J 

4-» G 

H 

O 

O 


O <N 

00 

•H 

0) 


00 

00 0) 


rH 





>- 

z 


H 

>s 

rH 

>s 

s 










CO 



CO 

CO 











z 



a 

o 

VI 

rH 

o 

o 

rH OS 

rH 

as cm 




'**>» 





0) 

CO 

o 

o 

so vO 

as 

cn as 




O' 



V 

>N 

■ 

fj 

• 

• 

• • 

• 

• • 




N-/ 



c 

rH 

60 

c 

rH 


cn m 

00 

CM CM 






0) 

3 

3 

3 

o 



1 CM 

m 

CO 




CM 


|4 

*") 

—i 

< 

z 



1 

l 

1 




CM 


CO 













GO 


rH 4J 













rH 


CO O 















e o) 













• 


U SC 




c 









cn 


o 




o 











Z H 




•H 









a 


0) 




4J 











s a 




CO 

«H 



££ 

£ 

ss 




CO 

T3 

rH 

o 

M ri) 




> 



a a 

Q 

a a 




rH 

2 

MH rH 




0) 







CM 

01 

p 





Q 








/— c 

«H 

u 

0) 4J 












CO 

>• 

o 

U G 








N 




SC 


z 

3 







g 

g 

B 






4J 3 







g 

1 

1 


CO 

o* 

o 

e 

K O' 









'w' 


S 

s-/ 


o 

CO 













c 

t4 

a g 







• 

• 

• <TN 


O' 

a> 

o 

UH 

0) *H 


rH 





U H 

H 

H O 


w 

o 

•H 


o 

CM 






O 

■ 

• O 



c 

4J 

0) 

•3 

m 

• 





' — Cl) 

b) 

Cl) ^ 


u 

CO 

CO 

u 

T3 0) 

CO 

rH 





• 

• 

• 


o 

•H 

•H 

3 

0) H 

• 

CM 




•a 

a. eu 

a 

pu a. 



IH 

> 

4J 

Wi 3 






c 

a 


B 



CO 

01 

V4 

CO 0) 

a 

II 




0) 

0J 1 

i 

t a> 


u 

> 

a 

CO 

3 cfl 






u 

H 


H 

•a 




a 

a* oi 

< 

M 


0) 

4H 

H 

U 

a 

Cl 

a) 

T5 

T3 

•a 

0) 

CO X 




rH 

c 


C 0) 

0) 

01 B 

U 

Ut 


B 

Q 


• 

• 


U3 

CQ 

|H 

v4 Vi 

u 

Vi -4 

<0 

CO 

CO 

cO 


It 0) 

H 

H 


CO 

4J 

CO 

X 0V 

a 

eu Z 

3 

'TD 

•a 

•a 

1 

■3 

• 

• 


•H 

0) 

01 




a- 

C 

c 

c 


£■3 

U 

rj 


u 

■ 

c 

wi e 

rH 

60 O. 

c n 

CO 

C0 

CO 

£ 

• 

• 


CO 

o 

■H 

a. 3 

3 

3 01 


•u 


4J 

Q -H 

a 

a 


> 

o 


< 

*"> 

< V) 

&L 

CTi 

OJ 

CO 

o 

tfl >4 


A-3 




,L PAGE 1*3 
iR QUALITY 


June 1977 



Alberta Crop Region 


V 

n oo os cn s 

X 

1 O' O' 

X 

aO ^ O AS O ■ 

sj 

• in 

E 

03 

m r- <y o O' i 
co n c a a i 

X 

) O' © 
i C © 

A-* 

-H O O O O 1 

o 

i o o 

c 

• • • • • 


• • 


^OOOOOOOOO 
1-4 1 1111 


«•> © O' 
o 'T -T 
m o N 
< n 
yO 

• • • 

© cm »n 


z 

o 

cn 

m 

I 

01 

•? 


a 

-i 


o 

•9 


•90000 

*— 


MOM 

•o m cm oo 

—■4 

ao cm 

n* 

' r. N 

m (N vc <r 

c 

m cm 

Os 

"i o »o 

O <N O O' 


n r- 

— H 

3 -9 X 

5 O O 

c o o o 

s 

© 

43 


? oo ? 


»JvOHC'HOOOOCO 
r^GO©(Ni^ymoOsO 
OCM*acnmcao© 
^cMOcnioc©© 
r-©ooo©©© 
• ••••••• 

^o©ooooo 

*■4 


© cm m 


® H ff\ 

oo n n 

<r sD 

•n ^ O' 
• • • 
© cm m 


c 

3 


<n 

< 

t- 

aJ 

CO 

< 


vO ^4 © 
O n m 
O' ^ • 

n n h 


H 


^ si* n m o 

oo fsin N n 

r*» m cn m © o 

hhonnO 
-■4 © © O O © 


© o © 


2°? 


I 


n* r* ao ao 

H H 00 lA 

^ i-4 S© 

OS A- o 
** © © O 
• • • • 
CM O © © 



N lA 00 

ao o ao 
SO oc < 
O SOOS 
lA A A 
• • • 
© CM s© 


H A sO 
•H s© CM 
Os ffy 
C A 00 
H n CM 
0 0 0 
© cn *-h 


ON CM 00 
ao m o 
os ao cm 
vO ao oo 
O 

• • • 
© <n 


m 

r* 

Os 

rH 

I 

m cn 
n* cn 
os os 
— * — h 
I 

m c 
m o 

os 

-h -o 
ai 
• CO 
<n ro 
m co 
os 

— H 0) 

cn 
cn 

Oi 

«n O 
Z 

c 

0 -H 

CO 

03 U 

01 «H 
73 00 



H 

u 















CO 

o 






m 

O' 









in ^ 

o 


m 

— H 


n 

ii 

X 


ao 

OS 









CM *H 

m 



o 




AJ 

T3 

n. 










no ao 

as 


A 

u 


£ 

j= 

00 

c 

ao 

m 









<t ao 

r>. 


T3 

o 


*-* 

u 

c: 

0) 

"T 

o 









O <n 



rH 

<u 


00 

oo 

03 

V- 

0 

• 









• • 

• 


03 

AJ 


c 

c 

rH 

H 

CM 

o 









O cn 

— H 



<u 


03 

03 

>n 













rH 


>• 

X 



— H 

2 


















>n 

>• 














03 




ro 

CO 















X 




a 

a 

AJ 


o 

o 

m 

O' 

vO 

NO 

oo 

ao 


in 









cn 

CO 

o 

o 

cn 

CM 

vO 

sO 

O' 

ON 


oo 



O' 




<u 

>s 

3 

E 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



w 




c 

r-4 

00 

u 

»n 

m 

NO 

O' 

cn 

m 

o 

o 

m 

CM 






03 

3 

3 

3 

0 



Os 

cn 

cn 

cn 

■*y 


cn 




m 



Ui 

-3 

*") 

< 

z 



NO 


i 

• 

i 

1 

1 




n* 



CO 

















vO 



AJ 

















CM 


CO 

U 

















<r 


B 

03 

















0 


u 

X 




c 













cn 


o 





0 















z 

1-4 




•H 













» 



03 




*J 
Cfl 
— H 



£ 

£ 

£ 

£ 

a 

£ 

£ 

a 

£ £ 



co 

T3 

H 

s 

o 

u, 

a 

X 




> 



a 

a 

Q 

in 

CJ 

C/3 

a 

a 



— H 

53 

<A4 

— H 




0) 











CM 

01 

6 


CO 




a 














U 

03 

AJ 







u 









C3 

>< 

O 

U 

c 







o. 



/■—S 



✓—v 



X 


z 

3 








< 


g 

g 

P 

g 

E 



\ 

VM 


AJ 

3 









E 

B 

E 

E 

E 


ro 

O' 

o 

B 

u 

O' 







1 


'w' 

'W' 

N-^ 

W 



X 

S— ' 


O 

CO 


















c 


a. 

c 


00 





0 


• 

• 

• 

• 

• 


O' 

03 

o 

VM 

03 

t4 

cn 

o 





x 


f- 

H 

H 

f- 

H 

u 


a 

•fH 


a 


m 







• 

• 

• 

• 

• 

0 


c 

AJ 

03 


03 

m 

• 





o 


w 

•jJ 

w 

UJ 

UJ 

'W' 

u 

03 

03 


TO 

03 

ao 

o 





CM 


• 

• 

• 

• 

• 


o 


«n 

3 

03 

U 

• 

CM 




T3 


E 

a- 

a- 

0. 

a- 

a. 

a 

u 

t- 

> 

AJ 


3 






C 

U 

E 






B 

u 

a 

03 

u 

CO 

A 

u 

n 




a> 

V 


1 

l 

1 

1 

i 

03 

U3 

> 

Q 

<0 

3 

03 






u 

u 







H 

TO 



a- 

cr 

03 

< 

»-* 


a 

aj 

H 

0- 

U 

u 

u 

o 

u 

u 


03 TD 

T3 

-3 

s 

in 

X 




f-i 

c 



v 

<D 

<u 

<D 

0) 

a 

C 

u u 

U 

U 

• 

0 


-o 

<0 



u 

U 

u 

u 

u 

u 

—4 

co ol 

3 

CO 

n 

cn 

H 

H 


a 

AJ 

«o 

o 

c- 

c- 

a- 

CU 

s- 

a- 

£ 

3 TT 

•3 

-3 

ii 


03 

• 

• 


—4 

X 

a) 

— H 








cr c 

c 

C 


z 


UJ 

w 


M 

c 

c 

r-C 

>s 

c 

c 


*-H 

00 

a 

C/3 ra 

03 

03 

£ 

u- 

03 

0 

• 


CO 

o 

•*4 

fT3 

<0 

3 

3 

3 

3 

3 

a 

4-» 

AJ 

AJ 

a 

•H 

cu 

0- 


> 

u 

J 

U- 

z: 

•n 


*-> 

-1 

< 

oo 

ad c/3 

C/3 

C/3 

a 

C/3 

>- 








v N^ 1 .<■ 






ot 


A- A 



SASKATCHEWAN 1 


< 09 «tONN« 6(*>0 

4>| 04-^oomoNr^QinoN 

0 ) H(*> 05 »H^ 5 fSO 

3J ^cm©cmOOOOO 

gfl ••••••••• 

51 r^OOOOO^OO 


DC O 
GO CO 
O vfi 
m m 


vOi/>HI/>iA(MOOin 
^vJv£)sO(NsJ(NOO 
>J NO'OOOOOOO'J 
«-*l NnonN»no<N 

3 cocmocooo©© 

►-> I • ••• •••• 

r^OOOOOOO 


m m 00 

o ^ ^ 

N HN 

vO sO v£) 

r* m m 


a 


H 

m m go 

CM o ^ 

® ^ o 


T3 


00 

N H 

vo n n 

H \0 o 


3 

« 

m 

OO ON ^ 

N HQ 

m co m 


4J 

c 

ON 

^ O ^ 

cm m © 

n o O' 


•H 

3 

H 

<N O ^ 

OOO 

^ nO O 


y 

*1 

• 

• • • 

• • • 

• • • 


■ 

•j 


r* 

OOO 

OOO 

O N N 

m 

n* 







O' 







H 







m co 







o- CO 



m 

r* on 

ON 

m o 

O' O' 



GO 

O O CM 

m 

H CM 



£l 

ao 

H CN 00 

m 

00 N N 

1 


n 


O CM 

co 

lO o CO 

m c 


X 

m 

(M O 'O 

o 

m m on 

m o 



• 

• • • 

• 

• • • 

O' 




OOO 

o 

O co © 

rH T5 


cm *h o f* 
m m <o 
O O CM CM 
Us M H O' 
O NOm 
• • • • 
O O O 


S O' oo 
<r i-h 

rs n n h 

CM • • 

• H H | 


so m l 
O' O O' 

(Nl fH i-H 

cm o r* 
m ^ r*- 


mo co 
os >o o 
O' o r* 
on m so 

n rs o 


S O ON vfl 00 (N (N {S H 
OOO rs VO so N 
• ••• ■•••• 
h m oo n m m *h 

cm | cm cm cm m 

no I I I l I 


£ £ £ £ 1 £ £ 

Q Q O Q W £3 Q 


B a 
o 

MUM 


iH <5 <M M 

<4 via 

/-» M G U VI 


a 


O 

o 


GO 

V- 

GO 

rsi 

o 

CO 

• 


ON 


c 

• 

CM 

CO 



5 

1 

1 

01 



JC 

< 

M 

u 



C 4-» 

• 

• 

O <0 

H 

H 

•O ^ 

• 

• 

00 03 

CjJ 

bJ 

0) co 

• 

• 

ffS co 

CU 

0- 



E 6 E E E 

(0 

O 

o 

6 

u cr 

1 1 

s - ' 

v-» ' 



X 

w 


O 

(0 

O 







c 

u 

a a 

CO Q 

/■N • 

• • 

• 

• 

cr 

a) 

o 

VM 

01 -H 

ON X 

CJ H 

H H 

H 

H 

>-* 

u 

■H 


a 


O • 

• • 

• 

• 


C 

U 

0) 

•a 

o 

w w 

bJ U 

M 

w 

|4 

<0 

CO 

u 

•a oi 

• CM 

• 

• • 

• 

• 

o 

•H 


3 

01 u 

T3 

a. Pu 

Cm P* 


Ou 

u 

U 

> 

4J 

U 3 

c o 

B 




y 

co 

a) 


<0 (0 

0) 1) 

01 1 

1 1 

1 

1 

w 

> 

a 

CO 

3 <8 

u u 

H 




•3 



a 

cr o 

H a. 

O 

u a 

u 

o 

a -o 

T3 

T3 

a> 

in £ 


C 01 

oj « 


0) 

w. u 

U 

U 

a 



c e « « « 

« u 3 M u u u 

u m o s a. ix a. 

a v h 

C C M u >, c c 

O M 19 a <0 3 3 

O J (v. < X •-> -> 


m m 

3 T) -5 

o' e c 

co <o « 

VI VI 

oo in cn 


a -a 

2 £ « 
C Q -H 
a in >* 


H 


June 1977 


Saskatchewan Crop Region 


■ 

I- 

< 


in*H^cn©inoO<N%fr 

O0DN»ftNO»O^4O 
^ n m n in n o h in O 

ONCNOf^^COOOO 
• •• •••• ••• 
r-OOCCOCOOO 
i i i 


00 l/1 © 
<T vO r' 
00 O' 00 

r>» oo m 
or o' oi 
* • • 
O <-i n 


z 

o 

o 

m 


I 


n n N w ^ -4 

n*©O^Oaomo 

no^^OOOO® 
CO H \C nO «7 O h 
OfMO^^OOO 
• ••••••• 

ooooooooo 

I I 


vO tN 
<M CM H 
SO U-\ H 

00 o CM 
• • • 
O «N 'J 


47 

-o 

3 


5 


X 

CJ 

H 


co 

< 

CO 


O ON 00 
vO ^ rH 

^ o • 
po cn h 
• • 

I-H «-H H 

I * £ 

*J 

£ £ GO 
*J 4J C 
00 00 V 
C C rH 
i) a) >« 

H H 

>» >% o 


m ^ 
cn rn 


SI 


00 o o o 




cn i 


n m o 
• • • 
NO o o 


CM CM 
CM CM 

8 O' 
sO 
CM 
• • 
nO O 



On C 

o 

n£ 

CM 

h 



rH 

in in 

■ 

O' 

NO 

ao 




m on 

c 

cn 

m 

ON 




nO -t 

o 

m 

ao 




m 

© 

o 

00 

O 

cn 



• 

• • 

• 

• 

• 

• 



O 

o o 

o 

o 

CM 



m 


1 

1 













ON 








rH 







m 

cn 







|M 

m 

o 




m 

NO 

O' 

ON 

o 

r* 


cn 

NO 

H 


H 

*—• 

cn 


o 


00 

1 


c 

as 


n* 


00 

m 

c 


rH 


NO 

O 

CM 

m 

o 

• 

• 


• 

• 

• 

ON 


o 

? 


o 

r-» 

ON 

H 

•o 

4) 







• 

CO 







cn 

CO 







in 

CO 







ON 









CO 




ON 

vO 

cn 

1 


ac 



NO 


NO 

cn 

3 

O 



CM 

^■4 

ON 

cn 

B 

CM 



o 

o 

ON 

ON 

E 

CO 



NO 

PI 

00 


o 

• 



• 

• 

• 


2 

c 



o 

m 

o 

c 








o 

H 








CO 







*3 

u 







0) 

■H 







73 

ao 







CO 

o 





m 

o 

CO 





*»y 

o 

ON 


o 




o 

B 

CM 

CO 

V4 




NO 

m 

NO 

•3 

o 




•O' 


o 

rH 

4) 




• 

• 

• 

4) 

U 




o 

cn 


«H 

47 







>* 

£ 


CO 

<0 













= 


Q 

a 

u 


o 

o 


-S’ 

CM 

ON 

ON 

H 

ON 

ON 





2 


o 

o 

o 

00 

CM 

ao 

00 


CM 

CM 

O' 


4) 

>N 

3 

B 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

w» 


c 

H 

00 

C 

H 

in 

N 

CM 

ac 

CM 

CM 

•— « 

CM 

CM 


4) 

3 

3 

3 

o 



CM 

1 

*— | 

cn 

cn 

ao 

NO 

NO 

NO 


n 

•n 

< 

z 



m 



1 

1 

1 

1 

1 


CO 


ggggiggi 

QQQQCOQQCO 


CM 

o 

m 

M 

0 ) 

T3 








U 








CO 

> 

o 

u 

c 






CL 


<*""N 

s 

n-v 




£ 


2 

3 







< 

E 

§ 

6 

6 

g 




V M 


Li 

3 







E 

E 

E 

6 

E 


CO 

cr 

o 

E 

u 

O' 






i 

W' 

w 

-w 

■w 



£ 

•w 


O 

CO 
















c 

V4 

CL 

c 


vO 




Q 

n-s /— s • 

• 

• 

• 

• 


c 

47 

o 

IM 

47 



in 




z 

u U H 

H 

H 

H 

H 


V— ^ 

a 

•n 


a 


ao 

vO 





O 0 

• 

• 

• 

• 



c 

u 

47 


*3 

m 

• 




o 

WWW 

M 

UJ 

UJ 



7-i 

<0 

CO 

U 

TD 

47 

ON 

ao 




CM 

• 

• 

• 

• 

• 


o 

■H 

•n 

3 

4) 

u 

• 

CM 



*3 


a a. c- 

a- 

•* 

a- 

c- 


u 

u 

> 

u 

l-i 

3 





c 

a 

E E 






Wi 

CO 

47 

U 

CO 

7) 

ii 

II 



4) 

4) 

4) 47 | 

l 

1 

i 

I 


UJ 

> 

a 

CO 

3 

CO 





1-i 

U 

H H 





T5 




G. 

CT 

47 

< 

M 

41 

u 

H 

cu 

a 

o 

u 

CJ 

o 

47 

*3 

*3 

-3 

47 

CO 

z 




c 



C X « 

47 

47 

47 

47 



U 


a 



• 

• 

£ 

CO 

U 

:* 

-< <9 1- 

U 

U 


U 

CO 

C0 

CO 

CO 


M 

(73 

H 

H 

CO 

u 

(0 

o 

Z z a, 

0u 

(X 

a. 

a. 

3 

■T3 

*3 

-o 

II 


-a 

• 

• 

•H 

0) 

4) 







a* 

c 

c 

c 


z 

•— < 

UJ 

W 


c 

c 

H 

H ^ C 

c 

»-H 

00 

00 

cn 

CO 

CO 

CO 

z 

G 

a 

• 

• 

CO 

O 



a. d 3 

3 

3 

3 

3 


4J 

LJ 

4J 

U- 

a 


2- 

0* 

> 

u 

►J 

U« 

< Z -5 

•n 

n 

< 

< 

04 

c n 

in 

CO 

Q 

CO 

>• 


A-6 


b 


June 1977 


< 


«— , sj in ^ rs h in 

i«^NOonr»<r>o 
r~ CN qo ^ oo h o <o 
HH^NlflNOO 
OONOOOOOO 


<00000 


o o o 

T 


«*i <r o 

i-< <n -» 

<n o <”i 
oo ct< i— 
ao oo in 
• • • 
O co 


O 

O 

m 


oo rs o ^ ^ (N »r 

CM O *-M CM i-4 O' 

O' iA C* <A H O 

X © *h cm r^. o 

ao cm o O O O O 

• •••••• 

m o O O O O O 


Os o 
'O 

'C N M 
f>» f**» CM 

ao ao m 
• • • 
O nn 


0 f HX« 


< 

3 

H 


V) 

< 

CO 


c ^ 

a >s 
»H CQ 


V 




O 

o 

m 

CM 

CO 

CM 

ao 

sO 


-o 




X 

m 

X 

CM 

as 

m 

ao 

C* 





V 

vO 

n*» 

m 

as 

o 

X 

in 

fO 


4J 



c 


CM 


CM 

X 

in 

X 

ao 





SI 

O' 

CM 

o 

o 

o 


m 

»A 





•n 

• 

• 

• 

• 

• 

• 

• 

• 


<0 




*o 

o 

o 

o 

o 

O 

CM 

sO 

m 

X 












f^. 













as 










• 



oM 





ao 


ao 



in 

ro 


rts 






CM 

r- 

e-M 


o 

in 


2 ^ 




►J 

sO 

CM 

as 




CM 

n» 

I 




n 

as 

as 

H 

CO 


co 

o 

sO 

<A § 

»n ° 




z: 

r«* 

H 

o 

o 


sn 

in 

CM 





• 

• 


• 


• 

• 

• 





m 

o 

o 

c 


o 

ro 

CM 

2 ^ 













^ 0) 













• « 













»n 





m 


as 



c* 


ao 

2 « 




*■4 


H 

ao 



as 

CM 

CO 

A 3 





H 

CO 

as 



X 

CM 


CO P 




y 

m 

o 

»— « 



as 

as 

O 

as u 




a 

m 

CM 

o 




in 

Os 

2 o 




<! 

• 

• 

• 



• 

• 

• 

2 





m 

o 

o 



o 

CO 

CM 

C 



© 










0 ^ 



o 










(0 

o 

O' 

00 










•a u 

sO 

•a 

H 










OJ -o 


o 

• 










cn ao 

n 

co 











CQ o 

• 

• 



m 

r^> 




X 

CM 

m 

CQ 

H 

H 

■ 



i n 




o 

CM 

as 

O 




*3 

o 

O 




CO 

ao 

o 

CO »-• 

u 

1 

X 

C 

<si 





ao 

CM 

CO 

•a o 



B 

■ 

X 

CM 




ro 

as 



X 

X 

oo 

fi 

• 

• 




• 

• 

• 

Q) 4J 

U> 

4J 

G 

h 


o 




o 

ro 

m 

-M Q) 

00 

00 

<0 









H 

^ 2 



>> 

ps a 













d 





d 















s 





Q 

a 

4J 


o 

o 

uo x 

ao 

m 

in 

CM 

CM 











C/5 

r: 

o 

o 

vO co 

ao 

X 

vO 






c- 





0) 

>< 

3 

e 

• 

• 

• • 

• 

• 

• 

• 

• 




y-r 





C 

*H 

GO 

C 


m 

cm m 




o 

o 







41 


3 

3 

3 

0 



O co 

co 

oo 

ao 

r*. 





m 



u 


■") 

n 

< 

z 



U-I 1 

l 

1 

1 

1 

i 




ao 



d 

















as 



LJ 

















CO 



u 

















as 


P 

OJ 

















• 


M 

= 





c 












>5- 


0 






0 














z 

u 





T1 












II 



o 





u 

d 

•H 



££ 

£ 

£ 

£ 

Q 

£ 

£ 

a 




CO 

•a 


6 

9 

u 

a 

CO 

CO 




> 



Q O 

a 

Q 

to 

a 

V) 





d 

iM 






a 










CM 

Q) 

E 


d 

c 




a 












■H 

u. 

ai 

u 

o 






m 

Vm 








d 

>-• 

0 

u 

c 








a. ^ 



*«-s 

/—v 




S 


z 

3 


00 






as 

< e 

g 

g 

g 

P 

E 


^-s 


i L4 



3 

<u 







B 

E 

E 

E 

b 

E 


d 

O' 

0 

E 

u 

cr 

oa 






| 

1 ^ 

v-^ 

W 

S-/ 

v-/ 

s-' 



>w/ 


O 

d 








o 










c 

u. 

a. 

c 

a 


X 




CO 

o • 

• 

• 

• 

• 

t 


cr 

4) 

o 

iM 

<D 

*H 

o 


m 




as 

Z H 

H 

H 

H 

N 

H 



u 

•H 


Q 


u 

CO 

as 




rH 

• 

• 

• 

• 

• 

• 



c 

4J 

a 


*3 

u 

X 

• 





O UJ 

w 

LU 


w 

UJ 


u 

d 

d 

u> 

-3 

3 


as 

oo 





CM • 

• 

• 

• 

• 

• 


o 

■H 

•H 

3 

CJ 

u 

c 

• 

CM 




•a 

a- 

a. 

Cu 

0- 

0- 

a- 


u. 

u 

> 


u 

3 

d 






c 

a 







u 

d 

<y 

Ui 

d 

CO 

3 

ii 

M 




dl 

V 1 

i 

1 

1 

1 

i 


w 

> 

a 

d 

3 

d 

a> 






u 

u 






T3 




cu 

3* 

aj 

X 

< 

*H 


(1) 

4J 

H 

PL, O 

u 

u 

u 

u 

u 

O 

T3 

T3 

*3 

u 

C/5 

z 

u 




fO 

c 


<D 

<D 

o 

a 

0) 

a) 

Ui 

u 

u 

u. 

a 



e 

4J 

• 

• 


X 

d 

u 

3 ^ 

U 

u 

u 

u 

u 

d 

d 

d 

nj 


II 

C/5 

o 

d 

H 

M 


d 

*-> 

d 

o cu 

CL, 

CL, 

a- 

=- 

cu 

3 

T3 

T3 

*3 

D 


•3 

tM 


• 

• 


•O 

V5 

0) 







a* 

c 

c 

C 


£ 

•H 

00 

05 

W 

UJ 



c 

c 

rH >% 

c 


fH 

oo 

co 

C/5 

d 

d 

d 

z 


a/ 

d 

• 

• 


d 

o 

•rH 

d d 

3 

3 

3 

3 

3 


Ui 

Ul 

4-» 

U- 

a 

■H 

CQ 

to 

cu 

Cu 


> 

o 


U- £ 



n 

< 

< 

CQ 

C/5 

to 

to 

a 

C/5 

>■ 


A- 7 


June 1977 



Saskatchewan Crop Region 


^HOOintN^OOH 

wn^O<7'CN4<7'— ‘C 
O^ni-ninmcMO 
CM^OOOOOO 
• ••••••• 

wHOOOOOOO 


cn O <c 

O' >o «e 
<•">«»•» 
00 (M o 


r* o> f» m cm r> 
00 I /( H (N o 
cm oo o> 'O m r- 
in oo h n i/i n 
O' — I o o o o 
• ••••• 
<TOOOOO 


00 n H 
n oo vo 
VO GO N 
M vO vj 
00 N H 


ai 

O 00 00 sO O' 

® «-l 1C 



^ H H 00 N 

r- in m 


3 

0) N o H (S 

n rs 


44 

C cm o cm m m 

ao o' n 



3 VO «N o O O 

r** «*■ cm 


44 

• • • • • 

• • • 



~T o o o o 

O CM sO 

m 

i-3 



r**> 


<? 

N«n o\ O' 

00 »A < 

%y oo n n 
0^00 
• • • • 
o o o 


cn m cm 
o> n m 
in m <n 

sO vfi 00 

io o n 


— * vO in 

in o on 

C >0 O 
(N O' N 

r- f -4 o 


H NO 
^ <f ON 
m <n 
n yfl«n 
OHO 


O ONW 
n so h 

co o • 
n* cn m *-« 
cm • • 

• H H N 


jz j: t o 
x: u u c 

Hi O0 00 Q) 
QOC CH 
C « ft) >> 
01 H H CO 
^ >N O 

<SQ u 
O 0) 

« >1 3 
>, 1 H 00 
« 1 3 3 

X • i -I < 


ooNHinnoo® 
OO'Of'iOO' nn 
• ••••••• 

^ O mn® n n 
in I I I I I 


<c m co 
non. 
vO c O 
O oo <r 
oi oo 
• • • 
o cn m 


£ £ £ £ £ 1 

O Q O Q O C /3 


*4 

CL *-n . 

« § i I 

| w w ’ 


O U U U3 
‘CM • • • 

0- ft- 0* 


CL, U U U 
OJ (U <u 
£ Li U Li 
O CL (L 04 

i-H 

*■< >S C »"H 

O <0 3 3 
u- r ^ n 


O ft> 
w a 
c 

H CO 
O «h 
Li Li 
Li CQ 
W > 
T3 

0) T3 T3 
U U U 
(Q <T) CT3 
3 T5 T3 
O* C C 
W fl (fl 
u u 
ct m m 


l 


June 1977 



Saskatchewan Crop Region 


MOOir-CNOCdd 
mO'0M«»O0'O 
r~r^Q<^>~rc>-<0 
>0 H c otOOOO 


S O' IN 

o — • 
r* «*i «m 

•-i ev <i 

N N ffi 


Z 

o 


<N o o o o 


o° ? 


o «•» 


1/1 

I 


« 

•O 

3 


« 

►J 


n O h n ifi n 
m »s n n i/i on -» 


00 — ^0 r* 1/1 O r-> 
oo vO o <r <r O <n 


so -H O d o o o 
• • • • • • • 
^0000^0 


H H 00 
m 

ao m m 
O cn m 
N N O' 


© cn <r 


ao on 

nO »-H 


2 


£ £ £ a £ £ 
O a Q cn Q Q 


0) 

*3 


A- 9 




ORIGINAL PAGiO lb 
OP POOR QUALITY 


in 

O' 

f— * 

I 


ao r*» «-4 

nO 

in in 

m 

n* 

O' 

VOOOO 

00 

ao ao 


00 00 ^ 


^ nC 

l 

^ O 
•no © 

00 

00 o 

in 

NO 

CN CN 

m 

• • • 

• 

• • 

O' 

o o o 

o 

cn in 

H 


01 

x 

3 

03 


<n 
m 
O' 

•h ao 






n* 

O' 







cn 

o 



l 





H 

H 

CN 

c 






ao 

n* 

ao 


cn 






m 

**T 

ON 

vO 





r*^ 




cn 

B 





00 

cn 

c 

ao 





H 

sO 

r** 


O' 

u 




a, 

ao 

PO 

O 

cn 





cn 

CN 

NO 


H 

o 

ui 



< 

• 

• 

• 

• 





• 

• 

• 



z 





H 

o 

c 

o 





O 

cn 

o 


e 


z 




H 












o 

^4 

< 


nO 















a 

£ 

§ 

o CO 
r* *h 














•a 

o 

u 

•H 


nO 

•-4 • 














cn 

00 

□ 

cn 

cn .h 











• 



« 

o 

H 

• 

• 


cn 

m 







cn 


00 


X 

H 

•< 

H 

H R 



n* 







o 

o 

CN 



O 

1C 



•3 

H 

r^ 







cn 

m 

NO 


cn 

U 

CO 

■ 

1 £ 

C 

cn 








•o 

m 

m 


•3 

o 

< 


9 

3 

m 

H 







CN 

cn 

CN 


H 

3 

CO 


■C 00 

fi 

• 

• 







• 

• 

• 


w 

4J 


y 

u C 

H 

H 

o 







o 

cn 



— * 

3 


60 

oo 3 


H 












>- 

X 


c 

C *H 

















■ 

4) >N 

















H 

<0 

















>i 

>s Q 













CO 




<0 

cd 













X 




a 

a u 

H 

o 

o 

r* 

o 

o 

o 

ao 

m 




**»>». 





CO 

*0 

o 

o 

<T 

ON 

r*. 

n* 

o 

CN 




Or 




« 

>s 3 

g 

• 

• 

• 

• 

• 

• 

• 

• 




w 




■ 

00 

C 

H 

m 

s£> 

cn 

CN 

ti 

o 

oo 








3 

3 3 

o 



H 

l 

cn 

cn 

/«. 

m 




fN. 




►"> 

*3 < 

z 



vO 


i 

1 

1 

l 




00 


















ao 




O 

z 


u 

0) 

x 


u 
3 

B a 
o 

H U 5) 


CO 
0) 4J 





i 

m 







3 

>- 

o 


c 






a 

/■N 

/«“v 




X 


Z 

3 

•fH 





O' 

< 

i i 

p 

■ 






4-1 

a 







E 

E 


3 

O' 

o 

0 

V- 

or 





1 

l 

w w 

N«^ 



X 

N— 


o 

3 






o 







c 

>4 

a. 

c 





cn 

o 

/I • • 

• 

• 


O' 

3 

o 

NW 

3 



CN 



O' 

X 

U H H 

H 

H 



U 



a 


00 

cn 



H 


O • • 

• 

• 



r. 

u 

3 


-3 

O 

• 




o 

WWW 

w 

u 


u 

3 

3 

U 

•3 

3 

ON 

m 



• 

CN 

• • 

• 

• 


O 

•H 

•H 

3 

3 

t-i 

• 

CN 



•3 


a. a. a. 

0- 

a. 


Vw 

U< 

> 

4-1 

Wi 

3 





C 

U 

E 




V4 

3 

3 

^4 

3 

3 

H 

I 



0) 

3 

0) l l 

1 

i 


w 

> 

Q 

3 

3 

3 





V- 

U 

H 



•3 




G. 

O’ 

3 

< 

M 


4-1 

H 

X 

u u 

u 

Cl 

CJ 

•3 

*3 

•3 

3 

CO 

X 



^4 

e 



e ti « 

3 

3 

Vw 

U 

U 


a 



• 

• 

.o 

■ 

w< 

3 

<r) W U 

hi 

- 

3 

3 

3 

3 


H 

3 

H 

H 


u 

3 

O 

X BU Cl, 

X 

OU 

3 

•3 

*3 

•3 

R 


•3 

• 

• 


CO 

3 

^4 




3* 

C 

C 

C 


£ 

*— 1 

u 

u 

M 

r 

e 

H 

W> C C 


00 

CO 

3 

3 

3 

z 

3 

• 

• 

ca 

Q 

•H 

3 

a s 3 

3 

3 


4J 

4J 

u 

C 

a 

•*■4 


a. 

> 

O 


U- 

<—>•-> 

n 

< 

X 

CO 

CO 

CO 

o 

CO 

>- 


June 1977 



43 

■a 

43 

4J 

ft 


^^r^tnxoNmxco 

t-4 O' »A(S N ^ O ^ N 

©O^-tOO'f^pao 

NO HG0*9 \O^O^I 
«^CMOO©©©©co 
• • • •••••• 

f'-ocpooaoo 


3 3 8 

S ao O' 

CM 

a> «*y c 
• • • 
© fH CM 


o 

H 

m 


ft 

■< 


fM <j m r-~ -h o p"' 

a>-»iriinroin«-<0 

H 00 m <N »n rH vfl 
PMO'HOmsOr^O 
m^io^-toooo 
• • •••>•• 
r~ O OOOOOO 
I 


r-» «» <n 

oo n n 

iji ri 
H H ffl 
9i m n 
• • • 
OHM 


« 

T3 

3 


I 


^ n O' co rs h 

00 H H PO H P^ 

oo o »n h m oo o 

mo fH o CO 'O P** 

ffr <N o fH o o o 

• • • • ■ • • 

r* o O o o o O 


CM © On 
on •—< 

® H ^ 

**h o m 
^ n <n 
• • • 
O fH CM 


1 

B 

§ 

2 

C /3 






H 

co 

m co co 

pj 




CM 

H 

CO 



m 






fH 

CM on co 

o 




CM 

CM 

ht 



p* 




41 

nD 

ON 

no m © 

o 




P** 

ao 

fH 



ON 




C 

co 

n 

H N ^ 

r>. 




00 

ON 

m 



fH 




3! 

co 

CM 

© o © 

O 




r*» 

co 

fM 



1 




»o| 

• 

• 

• • • 

• 




• 

• 

• 


m 

^N 






© 

o © © 

© 




o 

CM 

m 


p^ 

CO 







1 









ON 

ON 
















fH 

fH 
















i 

m 

c 






© 

on m x 





ON 

CM 

m 


m 

o 





co 

sO 

CO CO O' 





ON 

CM 

sO 


ON 






«*• 

ON 

vO m so 






m 

00 


fH 

*3 




5] 

r* 

fH 

fH m © 






© 

CM 



4) 




r 

sO 

CM 

o o o 






ff 

fM 


* 

CD 





• 

• 

• • • 





• 

• 

• 


CO 

03 





sO 

© 

© o © 





© 

CO 

CO 


U"» 

PC 







1 




j 



fH 


ON 

















fH 

0) 
















1 

fH 
















CO 

CO 





CM 

co 

ON 





fH 

CM 

r* 


CO 

E 




fH 

r* 

© 

ON 






CM 

ON 


ON 

1- 




fH 

H 


m 





CM 

ao 

CO 


H 

0 



P^ 


fH 

CM 

fH 






CM 

NO 



z 



X 

a 

co 

CM 

© 






vO 

fH 


c 


o 

o 

00 

<1 

• 

• 

• 





• 

• 

• 


o 

fH 

o 

p>. 

fH 


sO 

o 

© 





© 

CO 

CO 



CO 

vO 

fH 

• 











fH 


*3 

u 

m 

m 

fH 













4) 

•H 

• 

• 














0) 

oc 

fH 

H 

1 













CO 

0 





m 

NO 




i 


fH 

© 

fH 


A 

fH 

■ 

1 

X 


CM 

m 




i 


P^ 

r- 

CM 



o 



Q 

*3 

00 

CO 




• 


CO 

ao 

NO 


OB 


ji 

X 

00 

C 

H 







© 

© 

© 


•3 

0 

u 

li 

c 

1 

ao 

CM 







00 

m 


fH 

07 

oo 

oo 

0) 

Li 

• 

• 






• 

• 

• 


4) 

4H 

c 

c 

•H 

H 

m 

© 






o 

CO 



fH 

43 

V 

4) 

>% 











fH 


>- 

X 

»H 

fH 

CQ 












/•"N 




>i a 












CO 



<0 

3 













z 



a 

a 

LI 

H 

© 

© 

O CM ^ 


r*. 

CO 










« 

3 

o 

o 

^ CO CO 

sO 

ao 

<M 

CM 




© 



ai 

>N 

3 

t 

• 

• 

• • • 

• 

• 

• 

• 







c 

fH 

00 

E 

H 

LO 

© oo m 

o 

© 

ao 








3 

3 

3 

o 



CM fH co 


oo so 





m 



<1 

•3 

< 

z 



m 

1 

i 

l 





fM 




2 I £ £ £ £ £ 

o co a q q a o 


00 

1 

0) 

T 3 


0) 
Li 
<0 
u 
O 
0) 
z 
o 

z u 

a) 

B a 

o 

u «• 

«*H »-H 

CO 

a) u 



O 




m 

»H 






CO 


o 

Li 

c 


•H 




p^ 

o. 



s 



Z 


z 

3 



00 

43 




ON 

fH 

< 

i i i 


/— V 

CO 

© 

UH 

o 

s 

LI 

L. 

3 

© 


04 




i 

1 

N-f 


v»/ 


S 



o 

3 














C 

Li 

a 

c 


a 

CM 



CO 

o 

• 

• 



© 

4 ) 

o 

« 4 H 

a 

fH 


0 

CO 



O' 

X 

© H 

H 

H © 



a 

•H 


a 



u 

NO © 



fH 


O 

• 

•O 



c 

4 J 

43 


•3 


© 

-y • 




o 

w W 

W 

U 3 w 


Li 

CO 

CO 


*3 

03 



ON 



• 

CM 

• 

• 

• 


O 

H 

•H 

3 

13 

u 


c 

• CM 



•o 


CL B Ou 

cu 

CL CL 


Li 

Li 

> 

AH 

Li 

3 


CO 




c 

O 

6 B 


E 


Li 

CO 

43 

Li 

3 

0) 


3 

1 1 



03 

03 

43 w | 

1 

1 43 


w 

> 

a 

3 

3 

to 


43 




u 

IH 

h 


H 

© 




a 

cr 

-J 


X 

< M 

43 

4J 

H 

0 m 

o u 

u 

O 

43 

T 3 

T 3 

•3 

3 

C/) 

X 


a 


fH 

c 



X 43 43 

43 

43 C 

Li 

L. 

Li 

fi 

a 



c 

u 

• • 

X 

CO 

»H 

3 

(0 L L 

U 

L» -H 

CO 

«0 

CQ 

CO 


N 

3 

0 

cd 

H (- 

CO 

u 

C 0 

O 

X P- Oi 

CL 

PH X 

3 

-a 

*o 

■3 

i 


•3 

^H 

J 4 

• • 

^H 

CO 

43 

fH 




cr 

c 

C 

1 


£ 

fH 

oc 

CO 

W U 

u 

c 

C 

fH 

>s >» C 

fH 

oo a. 

© 

n 3 

CO 

3 

£ 

3 

43 

CO 

• • 

CO 

o 

tH 

CO 

CO co 3 

3 

3 43 


■u 

u 

U 

Q 

•H 

OC 

C /3 

a. ou 

> 

o 

J 

U> 

X X *0 


< c n 

04 

© 

© 

(fi 

a 

CO 

>- 


A- 10 


/f 


June 1977 



Saskatchewan Crop Region 


o 

CM 

m 


01 

-a 

3 


CO 


>s X 
CO CO 


NfO^rsO'ODvC^ 

mcofOco^HO*-*© 

^C'cso'^o^-O 


sO ^ O O O 


o o 


00 o © 

cm r* ao 
O' O' 00 
00 O' O' 


ao O o 


o o o o © m 


^ ^ m o o O' 
O o r* O' ro 

vj vO vC ao n O 
O' ^ CM 00 N O 
O' CM © O © © 
• ••••• 
NO o o o o o 
I I 


O' *o 
O' cm 
moo 

O' O' 

N vO CM 
• • • 
O CM N 


m 

r»* 

O' 

I 

in m 
co 
O' O' 

H H 

I 

m c 
m o 

O' 

*H -O 
01 

• 0 ) 

m co 

m cq 
O' 



• 









CO 


f 


cm ao 

© 


CM 

•o 

O 

1 

H 



^1 

ao ^ 

CM 



co 

co 

co 

3 


I 

•— 

< cm 


© 


»n 

vO 

to 

1 



n 

ao <r 

co 

O' 

m 

© 

O' 

O' 

E 



aJ 

© CM 

O 


iO 

«o 

m 

H 

o 

r*»| 


<1 

• • 

• 

• 

• 

• 

• 


z 




r* © 

o 

© 

© 

co 

H 

a 


z 





1 



H 

0 

*■4 

5 










cO 

pt 

ao >© 








*o 

u 

E 

•O O' 








0) 

'H 

X 

r* CM 








0) 

ao 

□ 

m co 








CO 

o 

H 

• • 


co co 



O' 

X 

O' 

60 


< 

H H 


m 



m 

m 

H 


O 



•o 

x> ao 



iO 


CM 

0) 

u 

'X. 

1 1 

c 

r* o' 



x> 

© 


•o 

0 

< 


« 

O' CM 



•o- 

H 

co 


o 

t n 

x: x: 

M 

• • 



• 

• 

• 

4) 

4-1 


u u 

h 




o 


vO 

** 

0) 


ac oo 








>• 

r. 


a 

a 


© 

§ 

ao O 

vO 

VO 

O 

O 










<s 

o 

O' co 

*— | 


m 

m 




c* 




V 

>N 

6 

• 

• 

• • 

• 

• 

• 

• 








c 

H 

In 


in 

*— 4 CO 


r. 

ao 

ao 







a 

3 

3 

O 



ao l 


'•y 






co 



L 

•-J 

n 

z 




i 

i 

i 

l 







' t 














m 



w 














in 


cO 

u 














m 


E 

a 














• 


L 

X 



c 











m 


0 




o 













z 

V 














n 



a# 



4J 

CO 

■H 



el 

e 

£ 

Q 

£ 

£ 

a 




co 

•c 


6 

0 

w 

a. 

*5 



> 



Q tn 

c 

V3 

Q 

to 





w 

■•+4 




V 









CM 

0) 

E 


(« 



a 










/-v 

•»H 

c 

a 

4-1 





in 

u 







<TJ 

>* 

O 

Li 

c 






a. 







•r; 


z 

3 

•»L 





O' 

< 

§ 

E 

E 

E 




VM 

B 

u 

3 





r-» 


E 

E 

y 

E 


<0 

O' 

o 

Li 

O' 





1 

i 

W 

w 


w 


z 

'w' 


o 

<0 






o 









c 

Li 

a. 

c 


CO 



CO 

Q 

• 

• 

• 

• 


cr 

<u 

o 

IM 

SL 

1H 


§ 



O' 

X u 

H 


H 

H 



a 

**H 



O 



rH 

0 

• 

• 

• 

• 



c 

U 

0) 


03 

CO 

• 




© w 

w 

u 

M 

Ul 


L. 

CO 

CO 

Li 

03 

04 

CT' 

vO 



* 

CM 

• 

• 

• 

• 


o 

•H 


3 

3 

u 

• 

CM 



•o 

CL 

a- 

ft. 

e- 

a* 


Li 

Li 

> 

4-1 

u 

3 





c 

O E 






u 

03 

<U 

Li 

0j 

C/3 

II 

11 



CJ 

04 0) 

i 

1 

i 

I 


w 

> 

a 

CO 

3 

CO 





u 

H H 





T3 




CL 

cr 

«y 

< 

HL 

u 

4-» 

H 

0- 

a 

u 

Ci 

u 

a> 

*o 

03 

03 


to 

X 




c 


C 

<y 

o 

0) 

41 

Li 

Li 

Li 

Li 

Q 



• 

• 

XI 

03 

w- 

3 -H 

Li 

Li 

Li 

L. 

03 

03 

O 

CO 


n 

IA 

H 

f- 

CO 

4-» 

03 

0 X 

CL 

a. 

ft. 

0- 

3 

*3 

03 

03 

II 


T3 

• 

• 

«H 

03 


H 





cr 

c 

c 

c 


£ 

*— l 

UJ 

w 

Li 

c 

c 

H L 

c 

c 



to 

03 

co 

CO 

£ 

0) 

• 

• 

03 

O 

•*■4 

03 CL 


3 

3 

3 


u 

u 

4-1 

a 

•^4 

a- 

a- 

> 

o 

-1 

u. < 




*3 

ac 

to 

to 

CO 

a 

to 

>- 




o' 


A- 11 


June 1977 



SASKATCHEWAN 8 


, 

ir i ; 


3 nN 9 nno< 9 > 

O' h n 9 > 

3 <NOO« 0 p>» 0 O 

ec fN^OOOOOO 

3 • ••••••• 

< -TOOOOOOO 


N (N N 

^ O 
vO m ^ 
^ c*> t+s 

N o «-* 
• • • 
O N >» 


a) h in oo sf o >fl 

00 CO » « <r (?n cv 

>j n a ^ n o ^ o 

—] » OlO ^ O -f c 

3 <N O O O O O C 

^1 ■•■•••• 

vr o o o o o c 


iA r* *4 

•a O <n 

f* © o 
• • • 
O (M 


r- 'C (vi r*i 

o> an n m 

a- o m on o 


c -a ia o ia 

3 rv o o 


n » 

» a oo 

00 00 lA 

h a o 

a a in 


(N O O O O 




00 

00 CN 

i r* 

2 

O 

1 H 


H 

H 

N 00 

00 

cn 

CO (Q 


•H 


H 

1 *-H 


O' 

m a 


M 

in 


O' 


in 

O' C 


oJ 

m 

N 


O 

o 


<1 

• 

• « 

• 

• 

• 

z 



•H 

o o 

o 

m 

o 

e 

H 



1 



H 

O 

H 







fO 

nO h O 







•D U 

© CO CM 
O' ** • 

n ^ rj 



. 




0 ) ^ 
W 00 
(Q O 

• • 


o 

<N 


m 


00 •-» 

*H ^ | 


««* 

ao 

CM 


O' 

O 


■til 

r<* 

m 

O 


o 

CD U 

0 1 US 

c. 

O' 

m 

O' 

r-i 

m 

*3 0 

(1 

a 

vO 


CM 


00 

rH 0 ) 

£X « 

Cl 

• 

• 

• 

• 

• 

Q) A-» 

u u C 

f"l 

H 

o 

O 

c"» 

O' 

0 ) 

00 00 01 

H 





>- X 


S C m 

a a ►> 
h »-i a 
>. >v Q 

S3 - 

a 

a >> 3 
ch a 
3 3 3 

<-> n < 


8 0 oo 00 00 00 00 ON 
C n a >o O O n 
• ••••*•• 
Has'iviv«BM 
nj h n n a 'O in 
NO I I I I I 


eeIeIs 

Q Q to Q to Q 


lA U 
n a/v 
O' < g 


S < 1 § i i i 


CL 


CM 



in 

o 

• 

• 

• 

• 

• 


O' 

01 

o 

o 


CM 



O' 

z 

H 

H 

H 

H 

H 


w> 

u 

•H 

V 4 

m 






• 

• 

• 

• 

• 



c 

U 

o 

o 

• 




o 

UJ 

u 

M 

UJ 

UJ 


u 

CO 

CO 


O' 

m 



•* CM 

• 

• 

• 

• 

• 


o 

tH 

■H 

c 

• 

CM 



TO 


X 

ft. 


Cm 

ft. 


u 

U 

> 

a 





c 

o 








rO 

4 ) 


ii 

Si 



a 

a 

1 

1 

i 

1 

1 


UJ 

> 

O 

<u 





u 

u 






TJ 




j: 

< 

t -4 

a; 

4 J 

H 

a. 

u 

u 

U 

u 

u 

a 

T 3 

3 

*3 

u 




c 



0 ) 

<y 

u 

(J 

3 


u 

V 4 

U 

AJ 

• 

a 


CO 

V 4 

» 



u 

V- 

u 

C 0 

CO 

CO 

C 0 

<0 

H 

H 

<0 

U 

f 0 

o 

a. 

c- 

ft 

a- 

ft. 

3 

•3 

T 3 

-3 

.* 

• 

• 


00 








cr 

c 

c 

c 

V) 

LU 

uj 


e 

c 


fl 

c 


»— « 

00 

to 

a 

CO 

a 

CO 

• 

• 

CO 

0 


CO 

3 

3 

3 

3 

3 



4 J 

*-» 

CO 

a- 

ft. 

> 

u 


u- 

n 


•"3 


< 

a: 

C/J 

to 

to 


1 g 

E x 
o 

Z w 

«i 

e a 
o 

f* u a 

a «- M 

E a 
ai u 
o u a 

Z 3 -I 
JJ 3 

§ S 0 ' 

u c. e 

>M 01 -H 

a 

01 T 3 

u -a oj 

3 3 l-i 

4J U 3 

M a a 
a 3 a 
a. ir a 
owl 
Q 

k a 

R X 
9 

S. Q -H 
Q W >* 


A-12 


June 1977 



Saskatchewan Crop Region 


i 3 

O, 

V o 

m —< 


aOr^r»>oor<i/^^QO® 

ffiOBiN^rvoiscO'-J 
<fO«N«04QN» 
^O— I— •OOOOO'J 

• ••••••••a 

oooooooooo 


O' -4 
wn 00 sO 


H >| 

O' m ** 


HsfikAsJOO'C^rsHfS 

^0'0''£cC^«TCHin 

h^C wn^O'fiON 

*-< a-« O O O © O 


O ^ 

<? O' 

© *•« O' 
O' «n O' 
00 f' O' 


Nn^NlONh-m^ 

'O’OO'^O O'tOvOH 

>J n\C >0 COO'm o «c 

«~h ^ m © <y\ r* o © >o o 

3 OO^OOCNOOOO 


o o o o o o 


-o *> «o 

CM O' ^ 
4 vO N 
<m r> 
ao oo m 


O' »n N O' NO O' IA 

(NO'rs mOON o 

0) H N rs O 00 00 H 

C vO fH o O' ^ C 

3 cm O CM >0 O O 

H #####•# 
O' o o o o o o 


m <» oo 

O' ac lT\ 
r-l 00 VC 

r» ao o 


_ . vo 

It § 


%n ~4 O 
O fO CM 
O' • 
n n h 


M X 00 
ii ti c 
00 00 0) 


o in oo o' O' 
so m ^ 
r* v© o O' 

(N H H vfi v£> 

O (N O N < 

a a a a a 

00 o o o o 


O r** on m 


^ ^ sC 

CM vO 


n n oi 
\fi <n 


m o ^ 

O' «0 ^ 

m m 
O O ^ 
N N 


Q0 O O O 


C C cl 






0) 


41 4) >. 






0) 

00 

h h a 






CO 

c 

>. >. a 


O' F^ 

rv 

m 


03 

H 

a <4 


O' 

o 

CM 

sO 


o 

Q O 4J 

•3 

O cn 

O' 

r^ 

tn 

CO 

u 

« 

1 



ao 

O' 

*3 

o 

4) >> 3 

V 

00 <M 

cn 

v£ 

m 


01 

CH M 

b 

• • 

• 

• 

• 

3 

u 

3 3 3 

H 

n- c 

o 

m 

m 


3 

->•->< 






>- 

z 


O O on ^ r* o> O' m ch 

oon HfnvOiooO'Ooo 

aaaaaaaaaaa 

^mO'Or^<M<NOOO<N 
I i-i -o «o vO >c in 
m it'll 


QCIQQtoQtoOO 


O /■v • 

X V O H 

O O 

O ^ w U) 

■ tN . 

Q. Q. Ql. 
o E 6 
4) 01 01 I 

U H f-* 
eu u 

C X 4) 

S -H (0 U 

O X X 0u 

e-4 

U >, C 
nj Q. <4 3 

U. < s -> 


• 

• 

• 

• 

/■s 


C* 


o 

U-4 

01 

«H 

H 

C-H 

H 

H 

U 



u 



a 


• 

• 

• 

a 

o 



c 

u 

01 


•3 

u 

U3 

u 

w 

w 


L. 

CO 

3 

L. 

•3 

3 

• 

• 

• 

a 



O 

■H 


3 

<V 

u 

a, 

C- 

i< 

CU 

CL 


L* 

Lt 

> 

4J 

u 

3 





e 


U 

CO 

3 

t* 

3 

3 

1 

1 

1 

| 

3 


UJ 

> 

Q 

3 

3 

fl 





H 

TJ 




a 

cr 

3 

o 

a 

o 

u 


0) 

*3 

*3 

*3 

<u 

CO 

Z 

0) 

3 

3 

0) 

C 

u 


u 

fi 

Q 



u 

l» 

u 

u 


CO 

«0 

CO 

3 


n 

3 

Pu 

CU 

A 

Pu 

Z 

3 

•3 

•3 

■3 

1 


*3 






cr 

C 

C 

C 


£ 

rH 

e 

f* 

H 

00 

CL 

CO 

C0 

3 

3 

£ 

3 

3 

3 

3 

3 

3 


i-> 

4J 

4J 

a 

■H 

n 

-3 


< 

CO 

a £ 

CO 

CO 

CO 

a 

CO 

> 


June 1977 



Manitoba Crop Region 


I «- 

w O' o 


r* ^ ^ © 

8SSSS 


SSSSS8SS 
• • •••••• 

r^OOOOOOO 


s 

ON O O 
r* 3* cn 

O' 

2 5 3 

IM 

vO 00 A 

o 

O H Cl 


OO'tA^NQOiOOS 


qo m ^ O 

lO N QO 


O O oo 

r- >J »H 

00 o ^ 

N ^ ^ 

sO C7N 00 


ORIGINAL PAGE K 
of POOR QllALu* 
r 


<o 

H r ' 

*-4| CM 

3 ^ 

nl • 


•nHNOONNOOf' 

r^r-isCOOC^O 

'OOOO^OOO 


00 lA /. 

*r\ %r> <-i 
^ O' ^ 
(N 00 O' 

*n *h r* 


o o o o 


? °o 


^ in o> r** m 

m a oo c ^ a 

Oil N f> ft O H O 

C r* c> O O ^ O 

3 1 ^ O O O O 

I •••••• 

2 o o o © ^ 


CH f** © 
<N O' O' 
<n m so 
oo h n 
(A oo 


S <^ oo 

© • 
to n 
• • 

— M -M R 

I I £ 

U 

£ £ oo 
*- <j e 
oo oo 4i 
C C *- 
0) V >> 
H tO 
> >> Q 
<0 <0 
a a u 

05 

v >. a 

C H 60 
3 3 3 

■I -3 < 


(*1 J ffl H O 
GO 00 163 H >0 
O «» O >» 

ao ao o o O' 

o> o o o o 

• • • • • 

o o o o o 


O N sj O 
00 VO PM f* 


-I o o o 


O O' CM 

O' 

£ C ® 

ao n 3 m 

*H T5 

0) 

CM 1/3 1/3 

• OB 

• • • 

CO CQ 

O CN SO 

m CQ 
O' 

pH 0) 
1 ^ 
on a 

pH O 

ao m r*. 

on 3 

o\ C 

Q m 
00 PA N 

•H O 

z 

fN »A ^ 

c 


tO (O 1*3 
r- sj n 

n co ^ 

r- «j <-> 

H<00 


8 0'C«N<» NNCO H 
OHHinN*>OlflC3 

HlOrtHNOOl/lUiaOvC 
'J 1/3 lA H (*3 >0 *7 

r- r» | I i i 



sO 



cn 


r* 

m 


ao 

• 


O' 

s 


H 

■ 


< 

M 

0) 



pH 

• 

• 

•O 

H 

H 

<0 

• 

• 

M 

U 

u 


• 

« 

to 

a- 

cl 

> 


z£z£z£z£ 
u-Gu-qU-qU-q 
QM QV)Q U) QV) 


2 < * 1 


o 

• CM 

T3 

e u 

V V 
M u 

u H h 
e 

to U 3 
4/ <0 O 
05 41 H 
C C — l 
o 34 to 
<_> -i u. 


0 /“N • • 

I U H H 

O • • 

O u u 

CM • • 

ao. a. 

U E 

4) 1) | I 

u fr- 

a. o y 
X 4) v 

rH 

•H >s C *-H 

to (C 3 3 

u. r -i -i 


H H O 

• *o 

W W W 

• • 

a. a. a. 

i 

I I 4) 
fr- 
it U 
4) 4t C 

M U _ 

a. a. X 
h go a 

3 3 4) 

*-> < ui 






3 

(44 



CN 

o 

B 


3 



<-N 

H 

C 

0) 

4J 



to 

>- 

o 

u 

e 



X 


z 

3 





u-« 

a 

4J 

1 


(0 

cr 

O 

L 


X 



o 

CO 





c 

u 

&. 

e 


cr 

0) 

o 

VM 

0) 

H 


N-/ 

u 

hH 


a 




c 

U 

a) 


*3 


u 

to 

3 

U 

*3 

0) 


o 

«H 

mH 

3 

0) 

U 


L 

u 

> 

4J 

u 

3 


u 

CO 



3 

■ 


w 

> 

a 

tO 

3 

PC 

•3 




a 

cr 

CJ 

V 

*3 

•3 

•3 

<i> 

CO 

Z 

U 

l 

U 

M 

o 



to 

to 

CQ 

CO 


1 

0) 

3 

T3 

•3 

•3 

i 


•3 

cr 

c 

C 

C 


£ 

pH 

co 

to 

3 

3 

£ 

V 


4- 

4H 

u 

a 

•H 

as 

C/3 

C/3 

CO 

a 

CO 

>- 


June 1977 


P.E.T. A - .987 June Daylength " 1.3460 Latitude • 50°N 

P.E.T. I - 30.536 July Daylength - 1.3049 

August Daylength - 1.1800 
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P.E.T. A = .967 June Daylength “ 1.3460 Latitude ■ 50°N 

P.E.T. I - 29.219 July Daylength - 1.3049 

August Daylength ■ 1.1800 
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